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Calculation method for horizontal resistance coefficient of
foundation soil with composite piles
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Abstract: In order to improve the bearing capacity of soft soil, a new-style composite pile has been used in the project. The
new-style composite pile is obtained by inserting a precast concrete pile into a cement-mixing pile. As a new pile, although it is
applied in practical engineering and its bearing capacity is higher than the design value, the microscopic study on stress
characteristics of the pile is less, and the theory is not perfect yet. How to calculate the ratio of horizontal resistance coefficient
of foundation soil with composite piles, there is no corresponding regulations and instructions in norms. To study the bearing
capacity of the composite pile under lateral loading, the lateral loading tests on three composite piles are carried out. Through
calculation and analysis it is explored how to calculate the ratio of horizontal resistance coefficient of foundation soil with
composite piles. Experiments show that the design value of horizontal bearing capacity and the corresponding deformation
should be used to calculate of the m value of the pile; Flexural rigidity of the pile EI can take algebraic sum of core pile and
mixing pile. The m value of the pile is close to that of the filling pile in the Chinese Technical Code for Building Pile
Foundations.
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Table 1 Physical and mechanical parameters of soils

e JEIRIRE TIKE " AR N RN P BEHE A
R = m % FLEREL e Ews o,/MPa MR E 1, c/kPa 1)
Ft 3.10 32.4 0.920 4.48 0.52 32,5 9.9
P ARDIE 4.50 30.3 0.840 4.29 0.97 14.5 13.2
ARDIE 8.50 30.6 0.860 4.28 0.81 14.0 13.8
YD 14.40 25.1 0.650 6.54 1.16 12.5 154
ARDIE 16.50 26.6 0.730 4.27 0.77 17.5 7.4
ARDIE 17.50 22.6 0.700 5.15 0.49 29.5 10.3
¥t 21.00 19.8 0.520 9.60 0.45 24.0 25.4
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Table 2 Parameters of composite piles
G4 1 S 1 b —
s = N YE B, o H
s HiE KE  KEgE L SR KE  RELPUERE NERE
KK $EPE B /m
/m /m 1% / /m J&/MPa IMPa

1 0.6 14.0 17.1 0.75 6 0.27 135 40.2 475 0.6
#2 0.6 14.0 17.1 0.85 6 0.27 135 40.2 475 0.6
#3 0.6 14.0 17.6 0.85 6 0.27 135 40.2 475 —
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Fig. 1 Distribution of soil strata and illustration of piles
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Fig. 2 H-t-Y, curves of pile No. 1
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Fig. 3 H-t-Y, curves of pile No. 2
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Fig. 4 H-t-Y, curves of pile No. 3
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Fig. 5 H-AY/AH curves of pile No. 1
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Fig. 6 H-AY/AH curves of pile No. 2
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p(X, ¥) =m(X, +X)'y" = K(x)y"
1E p(x, y)=mxy fRAR (1) 17

Eld*y/dx* + mbxy=0 . 2)
4 o =gfmb, [EI, W] (2) 25N
d'y/dx* +a®xy =0 (3)
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Fig. 7 H-AY/AH curves of pile No. 3
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m=(H,v, /y,)"° b, (E1)*°] . (4)

A m AR LOKSFRU ) R e R 2L A
R LA 2(d+1)m WREN & LEMSEE: H, N
B KPP 8y, B KT S A O S ) A7
s v, ABETIAIRE R 5 bo AME S THHE IR (m).

M 24E4E d< 1 m i, be=0.9 (1.5d+0.5);
HEAE d> 1 m i, be=0.9(d+1). M : 24wk b<1
m i}, be=1.5b+0.5; X4iL% b>1mHif, be=b+1.
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Table 3 Critical loads and m values calculated by adjacent load

B2 JpiRA— 5, RIBUKPRE S B Ry RIS 2

= H y/mm a M/(MN m*) Hu/kN He/H,
. 62500(cr) 9.39 0.5 11.95
1 87 0.718
75000 14.97 0.6 7.44
. 69000(cr) 5.80 0.3 31.46
2 118 0.585
80000 8.63 0.4 20.76
. 70000 8.25 0.5 17.91
3 110 0.727
80000(cr) 10.51 0.6 14.95
e bREH (er) HIEAIR AR EIE .
T4 (BIFHEESARIE) 5 mBUEERR
Table 4 m values of Chinese Technical code for Building Pile Foundations
TR XA FEAEAE
g
. L+ 25 L THNECBEAE i o FHNLEARE R
5 M/(MN m %) k M/(MN m %) \
ReAKEALFE Imm Ab 7KL Fmm
1 e, VR, WAER T L 2~45 10 2.5~6 6~12
W (1>1) BIB(0.75<I <1)IRF ML, e>0.9 #
2 o 45~6.0 10 6~14 4~8
+, MARCBANAD, AR, FHEIEL
T ¥4(0.25<1,. <0.75) RFHE L, e=0.75~0.9 ¥
3 i o o 6.0~10 10 14~35 3~6
+, WA, PEEAE, ME M
fifi ¥8(0.25<1, <0.75), "RAH(1 <O)IRFHPEL, W&
4 PFEMERL, e<0.75 ML, PR, HEsE 10~22 10 35~100 2~5
HAE
5 MR SRR, BEASRE — — 100~300 1.5~3
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VERZHETH I B, TSR B USRS
PENERAREOR, S (B2 W EE (EN)oon=17.6 X 10
N, KUt TS R (B em=0.59%10° N m?,
MEN e/ (E1)con =3.36%, 1] WL /K e 1T 25 W XS 1%
PP S NI R DT RRAR /N

I 5 W S Amr 8 B AH AR 3RS 0 R H AR B
m AE T3 3. CERFUPEIEEARMIE) F i m HUEE
Wk 4 Fiow.

M 3 HR] L, A R S AR O R m B S
B BR 4 PR TR AR 20 m A,
THEA %21 M =6.34 MN/m*, 7 W 5645 31
m{E¥IRKTiZm .

5 BUUS M BE B A AZ A O S B8, S 2R m
BER, REHE. HIESIE, i NEUKTEt
RIS E AR D 1A m B [HE4% D.

3 HRARME ) HolH, A3 50%, *1 173 HEf(H
BEEEFN T 70%LL F, TR ACE AL RN, A
& 10 mm, 1] LR ERIG S A SRAE AZAE 1R 7K P A3
VA, ARSI 10 mm K57 8% %6 B ) 21 A8V N
AR KT AR ER AT BT HE . I ARAIE m R -5 R i
BRAZ IR 5, NIEUNG T ar 2k S5 B 1 7K S 8% ok
TFE mAE. % 3 MRER m E 758 11.95, 31.46,
14.95 MN/m*, H-PHI{E 4 19.45 MN/m*, *2 #E1 m
5 3 WA m ERPEME N 2E KT % P EME N
30%, HAFFE G M2 BE, HUR ANPIAR
BERISFEIE 13.45 MN/M®* /R A ZZRBELE 37 3+ ) m
U, %R CRFNEIB ALY o2 3 %
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F I AR 1% 12 (1 M =6.34 MN/m* 11 2.12 1%,
TR CRFUEFERARITEY A2 B BT AT
(1% 21 m =14.85 MN/m* () 0.91 f%, W W 530
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